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(a) (i) Sketch the following function.                                                         (Marks 3)   
     
 
                                  𝑓(𝑡) = { 




(𝑡 − 𝑎)      if  𝑎 < 𝑡 < 𝑐                                                                                          
 
             (ii) Using the definition of Laplace transform of a function f(t) as  
                         α[f(t)] = ∫ 𝑒−𝑠𝑡𝑓(𝑡)𝑑𝑡
∞
0
, find the Laplace transform of the above f(t) in (i). 
           (Marks 6) 
 
(b) Find the inverse Laplace transform of 𝐹(𝑠) =
1
𝑠(𝑠2+3)
 .                                  (Marks 5) 
 
 
(c) Using the method of differentiation, find the Laplace transform of 𝑓(𝑡) = 𝑡 sin 3𝑡. 




(a) Using the Laplace transform method, solve the following differential equation: 
  )(22   tyyy ,  1)0(,1)0(  yy              (Marks 7) 
(b) Express the following function f(t) in terms of unit step functions and then find its Laplace 
 transform:                                                                                                     (Marks 6) 
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(a) State Cauchy's integral theorem for contour integration. Apply Cauchy's integral theorem to 
evaluate the integral: 
 




        , 




(b) Define the radius of convergence R of a complex power series. Determine the centre and radius 
of convergence of the following series: 
  
 














  .                                                                           (Marks 7) 
 
 
(c)  Verify if the function xyyxv ),(  is a harmonic one. If yes then first find its harmonic conjugate 
),( yxu and then find the analytic function ),(),()( yxivyxuzf  as a function of the complex 




(a) Evaluate the following complex line integral for C: a circle 2|| z  anticlockwise. 









.                                                                                                 (Marks 6) 
 
(b) Find the value of the following integral for C: |z|  =1 anticlockwise: 






    .                                                                                          (Marks 7) 
 
(c) Using the Laplace transformation, solve the following integral equation: 
 
                   
t
t
t tedeyety   

0
)(2)( .                                                                          (Marks 7) 
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(a) Items coming off a production line are marked defective  (D) or  nondefective (N). Items are 
observed and their condition listed. This is continued until two consecutive defective items are 
produced or four items have been checked, whichever occurs first. Write all the elements of the 
sample space for this experiment.                                                                             (Marks 5) 
(b) Ten persons in a room are wearing badges marked 1 through 10. Three persons are  
chosen at random, and asked to leave the room simultaneously. Their badge number is noted. 
(i) What is the probability that the smallest badge number is 5?     
(ii) What is the probability that the largest badge number is 5? 
                                                                                                                                              (Marks 5) 
(c) Show that for integers n, r 0 , with  rn 1 , 















11      .                                                                                  (Marks 5) 
(d) How many automobile registrations may the police have to check in a hit-and-run accident if a 
witness reports KDP7 and cannot remember the last two digits on the licence plate but is certain 
that all three were different?                                                                                   (Marks 5) 
 
Question 6 
(a) Let p = 2% be the probability that a certain type of light bulb will fail in a 24-hour test. Find the 
probability that a sign consisting of 15 such bulbs will burn 24 hours with no bulb failures. Use 
both binomial and Poisson distributions and compare the results.                 (Marks 6) 
                                  
(b) If the monthly machine repair and maintenance cost X in a certain factory is known to be  normal 
with mean $12000 and standard deviation $2000, what is the probability that the repair cost for 
the next month will exceed the budgeted amount of $15000?                                (Marks 7) 
                                                                                                                                                  
(c) Find a 95% confidence interval for the percentage of cars on a certain highway that have  poorly 
adjusted breaks. Use a random sample of 500 cars that were stopped at a roadblock on that 
highway, 87 of which had poorly adjusted breaks.                                                   (Marks 7) 
                                                         
 
